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(54) WIDE BAND ARRAY ANTENNA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wide band 
array antenna capable of guaranteeing performance 
against frequency characteristic fluctuation while 
keeping a high FBR directional pattern even in a low 
posture shape, so that it is required to design the 
operable band of the antenna sufficiently wider than a 
system request value so as to guarantee the 
performance even when frequency characteristics 
fluctuate since generally an operation under a severe 
environment condition is requested for the antenna 
loaded on an airplane. 

SOLUTION: Relating to this wide band array antenna for 
which an inverse F antenna as a feeding element and a 
non-feeding element provided with a prescribed element 
length are erected on a ground plate, they are disposed 
so as to position a part of the non-feeding element at an 
upper part at a prescribed interval from the feeding 
element, and the respective element lengths of the non- 
feeding element and the feeding element are set so as 
to be different from each other. 
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im&m i ] i&mm?ti.T<DM?7>7-j-^ puts. 

£bfcch£#£i£^S/£^T^-T>:r^ 0 

fcs *SS*t?i:bT©ia*FT>5r^i:, /5f/£©Jfl?fi£ 
8«83^1©^«^©— g&#S5B3t&«5ltFi:j9rS©IH! 

v A & 5 «fc d H iSS b fc c 1 4 4*9t i: 1" * J£ »* T U 
bT»flsSttfc£fc*1^fcrsi»^3B«©l£*&* 

im&m 5 ] HuiB#MS&a;*? ^ML^ft^tti: bfc c 

ii:ft4*«if*-*W*au »*S2, if*JS3, 

[#6iB©S&IOIfeaftBJ!] 
[0 0 0 1] 

[0 0 0 2] 

[#£*©&«] «e*«t»), aebfewa«i«ig^c*«- 

stS'Jt-?»^[*^mSlJ(IFF)>'^7 1 A^C,t^TV^?.„ % 
* # 3 0 0 m mm& © MUSM ftgc © * ft *J ffl f 3 tt ■ 
gij (IFF) ^^y-A*jR3S«tjaffl1-S»&x #ift^«s 

*K £5lffiifi©{£®©&^£ift£©{gV^>:ri-#g 



(2) #P82 0'0 1-160710 
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Hc*ri-S^BMW*W»J-r5»aA»e>HU«tt (Front 
to Back Ratio, J^TFBRfcgB-T) ©i^V^ipluttSfcit/N'* 
- > iL 1. 1) fflftft i: bt 1030MHz (^[f )&V1090MHz 
(§«)ft-o©T>^^-tT*^--1-^^Sttipe»Jt^ 
^5 . 7XUU:£&SE bfe 4) ©#g3c£;ft,£ . 

io [0003] ±H3s^ftflSs-rs*.©fcbT, w 
t^ke*- 5 «t a te&umrn.7>Ti-&&m¥2-2 13005 

[0 0 0 4] 08ttfit*©5SftlJ®ltgT>7 i ^-©«|^Jft 

r>^^-(i, asicjaieigBioofcciife^bTsvMcSE 

m:&3*^lO4fc»tt£;ftfc»2©jfiiffi0»lO5i:x Sg2 
©-S|5]ra[e]^106 h d ftft/f bTBtjfB^2©Iijffi|plS&10 
20 5{Cg^$n&^3©^:y*— ^T'V^lOTi:*?)^ 

tr, T>^jS^bT^«^^*-;i/©]lSI3£i=>- 
>^^ftft^bfch^7'n-b*M ; ey#-;i/T> 

ft^WTCSStbT^S. 

[0 0 0 5] £CDflfcjj*b&gt»J»fi7>^©»fe 

fcfc, ±ffi&*fc#*Bfcia&£ftT^4©T!ttiII3*«>&*- 

30 feofco BP*>, d©^©JljtgT>7 L i-©A±;-i' >tr— 
^>^tt**— A©fi»JW*ttSM-rafc»s 50*— A 

JIttf-f >*-7 ^tfKBrSitifca&seWfc©^ > tr 

VSB2©n«pifiiiiSi03, i06fcSUB*-3£i:fcj;»)-r 
>^-^>^s^-ft0^-rv>?,„ se,tc, iSFBRjgisis 

/^->SII8t5fcftC, »l©JS64Sllll&1002it«82 
©S&Sll!K105ftfflV^'Cfl)f^©®ffi^^P{^<t t) 2^|» 
x>K77-ft71/-J:bt7>rtSi#St5. fi£ 

ie& (S£r@E&) i:ft-iJSi:U *©IS*tbT»jaa^ 
[0 0 0 6] W±©J:-5«:IHI«*jSPft-r*&»K:, *m 

^b^# e. &±®.\stz®Mi£®m.mm&vmm®B&* m v> 

&n S T b -T >^^- ftft^ b fc (1WP9-55621^ 

&®&m)o BlBlt±s»s«fc^asE*^^Tv^5©■c w 

Tcncov^TBiUl©*1B#t:KW1-*. 
[0 0 0 7] E9fe£. ±IB^ia¥9-5562l^{CPi^$tvfc 
50 Tb-TV^^-Ofll^JftSiW-rsfci&CET-feS. C 



3 

FTi-T^ooi^ *<offi'&\z*i%?i\Mmsu as2£{* 

•ft&{MCEfiSftfc*«e«*?fc bT©itL7- >:r 

^-210, 220i:^?,fiifig$ni.o &*>\ HfoMtsjEL 

>«Hsi:IR»*5paWLs WRi:*>£>#£fi££*u *&st>S5 
H©TSB<fc 9S&m#fTfc>*i£i:i;*)tc, *H&t:>6iffls© 

■ox^Zo 2o©ML^>7 i ^-2io % 220&, -en-ensii: 

R, HD©T^t±«g#SSV>fct^7 > J*tR230CSf**ilTV^ 

^ o 

[0008] ^©^jjc^^nsTv— Ti/T-rte., wt 

< (i A/4WT©ftt»«* : f *aaE«f * C fc C <fc 9 v 

S. * ©00 &&^£> gilt type 1 

iibT^-To C©typeli:bT^$n-S)^(i, iftlfWO 
-556219^©B2CH5*S*lfc*©i:H— VSW 
R^2©?tRWBt FBRi: LTttl8dB©ttl6** 

bTV^. ftoT. C©«t 5 fcfllJSRSfiSfli-rS Z £ K <£ 

^«(0.08A=22.6mm)4^bfe*^±iEbfci/^7 : - 
Ag^^?tS-r *BrS©««fl«HMi£»S d #T- * 
S. 

[0 0 0 9] 

X -5 * © T b - 7 > ^ C *s v > X tt W T tc jjs f <£ o 

«*«»K£flsrt s -85*C~+7l , C© £-5 JOBLESS 
^{rFT-©ifr^#g*£*lS©T% 
l/Tt ttffi ft ftE* S » 7- >y ^-©tttSJl IftKWttHB 
£*>;*7- ASttt «t t> < v— 5> t) o 

£fT-5!ftg#&£>. d©«t-5«t^*»e>*ix«x ±§3ty 
pelfc if ©fc&fc©7' b— Tyv-y\t.i/^=r AgsKfitftit 

0 9GHz )«T?ffi|«»«ftt*»C»-r 5?-y> tt 

t^*© ? i/ - t- > y *■ c n -r a isiib a fc » c 

[0 0 10] 

[■»«&»»■*-*&»©*«] ±S3Sf$£jfe&-r?>fc© 
#^BJ£^ai£^7-b-7>^©f»#JSlg3 

*©««& £ LT©i£Fr>^-?-^ m^© 
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Tlz-TV^fc^Ts ^«&SSS : P©-S»*Sbu§3«& 
B»?fclffS©IHIIH*fct*T±*fctt«-r4 .£ -5 !Et8!"3~ 

bT©iSF7>^^-i:, Bf3t©3R?«**-r*MI&«* 
?i:*^7> F«±££§Sib;fc7-b-7'>7^£:fc^ 

t, Rfttt&BsR^o-asssffFiar&BB^iiBfBcmimft 

m^^i:Htii3$&®^©&^?S* s ^SV>tS>5;S «fc a 

«ffl3|3«©»iHH:, WJE©*?«**r*iH©ftll&« 
«&S^tbT©MF7 , >7 1 ^i:, ffiJS©*^ 
«**-T4Jil2©»|&«SU?fcftJBlc^5> KSLhtA 
ttLferi'— Tl/^fcfc^T, ii>I§3S§l©M&ms!t^ 
©-SJtfS&SBI&B*? kf5rg©P^PI£ *& It T±^ fcffifi 
b, Hul3^2©«i^«^^©-g|J^fu§3^«^^i:mB 

©p^PiSrSitTT^tcffiB-r s «t 5 -en^niEia-r s t 

20 Huf3#*?©«$^43S^(cS:fe€»«td(ciS^ 

§3^©^BJ{i N W«W3E«©j£?ffJ«7'l/-7 , >7 ! -^-K: 
^3V^T^ tai3*l©«l*&«* ; P©**ft*A/4WT!C|9! 
3eUT#l«BfcUT»ft**«i:fc*fc, iiyi3Sg2©«S 
$&S^^©*? A /4W±CB3e UTKWB k Lti 

^^-ffl»^iH5I3«©^B^fi> Wf*SK ff#ii2, 

w * fc o: it «B4iatt©j&tt«i7 b - r > t 1 c * v > 

T, t?IH3§»l«&S^^^MLSJi$«k^-4o *§m^& 

W*B2, if*«3 % if*iS4*fc(iit5l<^5f3©- 
©JSUMS7 b— 7" >-7^£ iJVNT, • s5g3«&B5!5^j3 «k U 

[0 0 11] 

[^w©n«6©^ss] wt> ia^bfe*fls©?g««ifcat 

7'b-7">7 1 ^tt, ±a&bfc4$IB¥9-55621*&*©|g|3 
Cllm bfcSD < 3»FT >7-^-t lfl©MtlMB? i: A» 

■ $ &CttCtlK:Mk©lRlMlK?«S»^l7«&«©« 

*atF7 , >f l ^-i:2-3©ft8e«* ; FfcA»6«j«-r433)j^ 
T-b-T-V^^-i: UTlM^StSi^CWClliSBt 
4. 

[0 0 12] Hltt*»lHfc«feai£#*7 , l/-7 , >x' 

^-©aas©jg««i'ft^-j-«j*ia"Cife*« c©^jt^-r£ 

^kbTC^FT-b^^-lOi:, Bf«©«?«ft*b»* 
50 ^©-gP* s mif3il&@^ : P10©±^icSa©$n4<ta^fg 



9- 



5 

R8PHA1K: X Wi f3i£FT > =r ± 1 0 © bu # C WM b £6 1 © $8 

biiuH3i£F7' >7^10©^£BrgPe8PHA2 C tit bfe 
^2©»$&S«?i:bT©^LT>^^-30i:S:<lx., M§3 

[0 0 13] MFT>7 1 ^-10{±, ]«;*#Hf=HsfflJi&mfc:> 
1 1 t$S*& tr > 12 i: ft $ ^WL+WR©Hgl57jc¥a5 13 i: £ « 
jesu *smv>n(DT&£*)ffim*i : T 5. tfc, 20© 

U W1S^H2. W2£U CI CD^SS^J ^ 43 V •« -T 
©^:ftA s Ld=Hl+Wl©^l©te^^^.20(^l©MLT>7 1 
i-)*#^s Lr=H2+W2©g?2©«£mjR?30(g!2©;i£L 

5, ^©7-b-T>^^-T-tts a»$E§s©i!5£Hl 

h$:F7>7^©i«£Hf(Hs)£^ib< bT^&A^ #35 
B^C^fcSl£^ri/-7'>^^©if^cW**fiic{i, HI 

[0014] ft*. '&m?z>£oizm?-*mMmzmm 

-rSCh^C^D, *£1©M&S*^20£H«S§, S§2© 

M6®«?3o&#«i§ t vxmftz -a- 5 t $> mzx & 
[0015] z\<Dm\zm-tm^m-rv-T>^i-\±\^y 

T^Ti-lt, K#W£^g8¥9-55621^&$g&Cf3Si bfc 

&© i: nm^A-^-^mTy^i-cDWM^m^tz & ©t* 

$ot, #»i^S^20, 30(i«^AU/4JilTT-{i»« 
§§i:bT, A/4JW±T-{iSftTSi:bT-etl^tL«j 
fttSCt^JffltS, S§l©»iSSS!l^20© 
^ftLd^«SA/4JilTt:, ^2©^H&m^^30©^:ftLr 

[0 0 16] ^©^t, *Bl^B^^{i, ±£EbfcfifjI 
£/B V^>g«§120(Sfgl©«&SSf?^ ) hi^S^^lO fc £ 
«®71/-7>Tt<t t> •fegJCj£jgMbTJil^P E S© 

?,fO=l .06GHz( A0=283mm), m%.$H&£ bT^gra=2 . lm 
m£fflV\ MFT>^10©fS^||#Hf+WL+WR=0.25AO 
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[0017] muts mmgmisMit>^*--!?h\sX 

@E?UP^PSAl{CM^5Sffi«««ltVSWRg2©^*i^tt 

^-Tmi*(-xtt*ffil ) fc»*(+x«l*ra )©*J»ifcGd/Gr«f 

Jfit-SS* K J: !) **&W1=0 . 104 AOtclS^t-5 i: i: *» 
10 £*fS§30£<&bS^v,rf — *fcM£3fe©TV— T>5=- 
^T*& 5 typel i; PlttfttttcaS^ bfc„ 

[0018] B71JNHBA1&8K uT#«»2os*&ma»p 
7>7v*-io£sb££-&t^<^ arasftdcswBjWBFT' 

*f bTGd/Gr#ftjOS 3& S Al i: VSWRttUMI *WBtt i: 
& 5 Al h {£ fSS— St tt^S. 
[0 0 19] fCf, H2«fcDGd/Gr^30dB£tt4lfef*T! 
20 g^O^It&SM^^fcSfcffitSA K y hSI 
•e^fHl=0.102AO N Al=0.055A0fc&t> (WTx d©7& 
ttOlfiflfttT'l'— T>^^-^type2i:iif^), flMMI&L 
T18.8X, Gd/Grfcfc32.9dB£f#3;ii;#T-?&. Gd 
/Gr#ftM£&S^T-^£M#?-f Si:. H2H6JSS 
H^IEPT-^1-H1=0.098A0, Al=0.055 AOii&i? 
£©^©£^TV-T>^£type3i:D¥.&h Gd/G 
r i: bT45 . 9dB s flNMI ^ bT (il6 .4%£f§£ d A^T- § 

[0020] Jii±ifts§bfc<taic. ^B^tc^fcsje^ 

30 i7V-7>rtii, #«S20CDE5«JiaiH*Al<0.lA0 
fc-rSdttci t)type2, §gv>{itype3©^lc:$ijpg$n 
5 d fcfe < tS£3fe©TL'— T>^-^(typel)©14l|(^*S 
= 10%, Gd/Gr^lSdBj^^iUlCgjl^-rsClfcAST-^-S. 

»«S20©ffiigBa©©«;fc> 0 £H2<Hf (Hs) i: LtSWS 
SOS^JR^lOCiaSEBB-J-* iotLT* |5]«^I£^ 

[0 0 2 1] SlCtype2, type3©T>^^©Jf^^^ 
^ — ^ * typel©a-&i: i: t» C^-r» 

MO 



type 


Exciting element 


Director 


Reflector 


Array space 


Array 


Na 


HI 


Hs 


Wl 


W. 


Hi 


Wi 


Ld 


U2 


Wi 


Lr 


Ai 


A 2 


length L 


1 


0.080 


0.080 


0.018 


0.150 


0.080 


0.133 


0^13 


0.080 


0.183 


0.263 


0-170 


0.160 


0313 


2 


0.080 


0.080 


0.018 


0.150 


0.102 


0.104 


0.206 


0.080 


0.183 


0.263 


0.055 


0.160 


0398 


3 


0.080 


0.080 


0,018 


0.150 


0.098 


0.104 


0^02 


0.080 


0.183 


0.263 


0.055 


0.160 


0398 
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ix-T>^±tt, BEWMHiAlft*<aa^-r*c4:k:^ 

±xiim&<Db<D{ typei ) k: jt« Lxmnwzmmz 

[0 0 2 2] H3B\ *«8?8C«t>*J£«f*7 , l/-7 , > 
^^-CDg3S^ttT-feStype2, type3©>; * — >D*©J^ 

©fe»cfiflj©*iicti»;^— >D^c*»srsvswR«t» 

jpl/r£D« *&, Ji*©fc»fcliE*©7 , l/ — T^^*- 
(typelJO^fe^UTV^. VSWRg2( »J* — >n*© 
SISiT- tt-9 . 54dB12TF k ^?<ffi ) Tf ffMffiTT S k . HB fc« 
t)4l£»*7 , U-7 , >5 1 ^-i±«6*©typel©»«tl i 0 
*J««««»«fcl£?if«<b*n> *#£type2-r-fcfct£#© 

ypel)fc*V^TH«T?*-3fc»«««»(1.00aHa)O<ft« 

ffls^©ffl«a»*«nc»-r s^-s^ >^s^^t-i» - k 

[0 0 2 3] 04tt, *«Wfc«to*J£HH*7 , P-7> 
? i- ( type2, type3 ) <Z> ftftttSlflKK VGd/Gr©jl$3&*£. 
tt$j5v*-Ettf*5. Od/Gr#««10dBfil±©llf««Hu t 
ype2-C-ii^*©typeHcJt^-C^2{gJC]S^l^»{PJJ^lS 

7'b-T>7 i i-ttVSWR^2©^(*)T-#-|g|Sj't4S:*-r 

5. *fc, Gd/Grtt*ffl±mS'S:3S«ffl«d»1.03GH8-e« 
*«kft»K ^©typel*>e>A(iIfcrafc#;**vS. 
[0 0 2 4] ffifflttftftGdtiU Sflm«dR1.03CDzTtt 
fie*©:^— 7>^-(typei)kfe* t)Sfcfc&^* s > Gd 
^7dBi-e«*-rs»*BK:*V>TJttt-r4i:type2t?tt 
i^45MHz, type3-tM£i&13MHz-£ft*ixt£3fc©typel«fc !)i§5 

[0 0 2 5] #«»7kspS<OS*Wl#»ttC2i 

^TWl££fb**fckS©VSWRg2Tj£«***««;R 
.03GHzt*» 4Gd/QrSS%f Bl-C* S . Wl 
£type2©0.104AOA>e>^fb£i±Sk, HA Kfh Wt* 

m?tne2<D&mz&mmwi&wizm'p?- s k k * tccd/ 

Grt)«'>UT*!)s tot, #*S7k¥S©ft*ttWl= 
0 . 104 A 0#«jTC 5 C k -So 

[0 0 2 6] *fc % S««30©Sftj|iKoV^T#«-r*. 
^©71/- 7>7^-(typel)fc:;}3V>Tx ift£H2©S&t 
ggSfiSiJ©^'*"^ k^SffiFT > ± 1 0©]MlfP7j<¥gPW 
R©JggPk©Sggt«i0.01A0T-$)5> ISoT, 
SSOfct&mMFyV^lOfciEgHEttrsaj^tiU ?S£H 
2S:Hf(=O.O8A0)<t t)®<-f S^g^fe^. 

[0 0 2 7] ^^T*. type2©Jf£i*tC:fc^T.£iir§§©;§5 
£H2£0.061AO~0.098AO©$SB : £^^— *k LT, 
H PI A 2 £ 0 . 1 6 A 0 ~ 0 . 2 8 A 0 * f b $ «T 7 > v- i- 
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»ttCSIS-r««Sfl^&. #4b\ H2<0.08AO£*fb 
T fctSi* 8 tfiSFT > y i- 1 0©Tffl!l £ Egft * tl S A2 =0 . 1 3 
A0~0.28A0*T'^b^-a-feo 06fcfc, H2<Hf(=0.08A 

o)k iyTK«s30feaE«EB-r*«««i«c^-riaT?ft 

So 

[0 0 2 8] ^©*S^ S*Ji«BS1-§A s VSWR^2©^ 
^2ktWGrtttype2©1^a» & j&*fcS&fti bfco fc£ 
U fiWS*¥SB©**W2ftiaiWf^ftK:H»mttVS 
WR^2©^i|i«itype2k|5lSa©i4tgSr^1-5* s s Gd/G 
10 rttSSfiH&ftl .03GHzT- 10 .3dBk & S & kjilq]&M*- 

^Wttttaflpsww-a©-^ o®m/^/-^©7!/ 

-7'>^^-H:it:VSWW*tt©ifiW«Yb©*4*a*Six* 
ffl^£fc£iIffl°Jt£T*;&So 
[0 0 2 9] *f5W©flh©SQISfif|C^>V^TKWr 

>H«±ca*cs:»u K»g©^-s±tc±aiufety 

pe2sSVM£type3&k©#$8BJ3£^t>5l£?i^7V— ^> 

. ? ff£t* £ #1 JEK *- ?> swy - > £ ^ >^ > ?m K. «t s 

So 

[0030] mats «*si«0y(iai)kPi«©icflf«7' 

S. i©«C*fl£1tflS7 , l/— P»>^ttx 
71±t5iiSbfcgim«:S*g72©>tH^^®ja*F^?732i 
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